This research leverages both education and informing science research to develop a conceptual model that will assist university professors and students in identifying and overcoming barriers to informing. Since a full study of all barriers, those on the part of the informer, the channel, and the client, would be too extensive for a single paper, we focus here on client-side barriers, i.e., those inherent in the student or the student's immediate situation. We ferret out 24 specific barriers to andragogical learning from the education literature and identify 12 underlying constructs, which we categorize using the concepts of institutional, situational, and dispositional barriers from the education literature. The client-side conceptual scheme of informing specific to the domain of andragogical learning that is presented here likely has application in other informing realms, inside and outside of education. Within the realm of education, it demonstrates how education research can be viewed from an informing science perspective.
Introduction
The teaching of adults, or andragogy, is an important social and economic reality. Colleges and universities are applying andragogical theories to their curriculum in order to tap this rich source of students. Further, the widespread availability of the Internet, combined with the proliferation of computer technology, has heightened interest in andragogy. Burge (1988) noted that, "DL research, as opposed to traditional education research, focuses more on how adults learn." In the latest figures from the U.S. Department of Education, Institute of Education Sciences, in 2005, 44 percent of American adults aged 17 and older participated in a program, class, or course (U.S. Department of Education, National Center for Educational Statistics, 2007) . Because the continuing education of adults increases the private, social, and economic value of our human capital (Lang, 2003) , it is important to identify, understand, address, and overcome barriers and biases working against adult learning. In this research, we look to two fields, informing science and education, to aid in this quest.
Material published as part of this publication, either on-line or in print, is copyrighted by the Informing Science Institute. Permission to make digital or paper copy of part or all of these works for personal or classroom use is granted without fee provided that the copies are not made or distributed for profit or commercial advantage AND that copies 1) bear this notice in full and 2) give the full citation on the first page. It is permissible to abstract these works so long as credit is given. To copy in all other cases or to republish or to post on a server or to redistribute to lists requires specific permission and payment of a fee. Contact Publisher@InformingScience.org to request redistribution permission. (Shenk, 1997) As Cohen's work indicates, a prevalent type of barrier to successful informing is bias. Within the context of informing science, bias has been widely defined as an ever-present part of human psychology that acts as a barrier to informing. Cohen notes that the informing science framework provides for "explicit understanding of the limitations, that is, the 'fragility' of the informer, the channel (including encoding for transmission across media and resultant decoding, all in the presence of noise), and the information client. These fragilities include, but are not limited to, human limitations in perception and processing, biases due to prior knowledge, skills, abilities, and information format preferences" (Cohen, 2009) . Such bias may well be unavoidable. "Among living entities, one cannot even expect informing to be objective as it always explicitly and/or implicitly is biased by purpose, emotions, and ignorance of the informing entities and entities informed" (Gackowski, 2010) .
There is general agreement in the informing science literature that bias can lead to misleading or erroneous informing. However, there is disagreement about the exact definition of bias, especially with respect to whether or not the participant in an informing exchange is aware of his or her bias. In particular, Bednar and Welsh (2008) cite Cohen (2005) as saying bias is "personal inclination or preference to favor a viewpoint with failure to fully inform a direct consequence." Bednar and Welsh (2008) themselves, on the other hand, describe bias as "attempts to distort or mislead to achieve a certain perspective, i.e. subjective descriptions intended to mislead." This viewpoint clearly attributes bias to intentional acts on the part of the information sharer. On the other hand, Stahl (2006) leans more toward Cohen's definition, in that the former sees bias as "unacknowledged personal conviction" and notes it likely is a basis for mis-information, i.e., wrong or misleading information that Stahl distinguishes from dis-information by noting that the informer is unaware of its erroneous nature. Gackowski (2006) takes a more philosophical approach to describing bias, noting "the natural tendency of anything living toward bias and outright disinformation." This is a concept that Cohen had noted as early as 2000 (Cohen, 2000a) . However, Gackowski goes further, explaining that Will, defined by Schopenhauer as the driving force behind all nature, is the inevitable source of bias and disinformation. Gackowski notes that this bias may be countered to some extent by increasing credibility through the use of a variety of different informing sources. Further, he recommends identifying any commonality or disparity between the information source and the informed entity, along with any history of bias in their prior relationship. As shown in Table 2 , verifiability, replicability, and warranty are all seen by Gackowski as ways to increase credibility and lessen risk to the informed entity. Thus at least three major issues concerning the nature of bias emerge from the informing science literature. One is the question of whether bias is intentional or unconscious. Another is whether bias is an unavoidable, ever-present part of the human condition. A third is whether bias should be studied from the standpoint of the informer, the client, or both. Kalyuga (2011) would argue that both are important, noting that "The information structures of both informers and clients provide natural sources of bias and misinformation in the process of informing, including a breakdown in the informing process in case of fundamental differences between their information structures." Further, bias can exist within the channel (Gill, 2008b) . Although bias can be present in the informer, channel, or client, we are focusing here on the client, and in particular on unintentional bias that creeps into the process of informing within the adult education domain. Cohen (2007) noted that in order for an information system to effectively "select, process, sequence, and format" information, its designer must understand three things: the client's problem, the client's current knowledge and uncertainties, and the client's information seeking preferences. This approach clearly infers the need for a symbiotic relationship between the designer of the information system and the client. In our education domain, it demands a close, ongoing relationship between teacher and student. Gill's (2011b) interests were primarily on the student or client side. He noted that filters can change, amplify, or inhibit the information being sent to the client. He further noted that these barriers can be related to clients' mental models and motivation. Much of his 2011 work is based in earlier work by Jamieson and Hyland (2006) , which we explore now, before going more deeply into Gill's research. Jamieson and Hyland's (2006) work on bias in information system decision making concentrates on bias inherent in the client. They identify four types of biases "that affect decision making and are prevalent in the literature." These are summarized in Table 3 . Seeking increased information, which results in information overload.
Bias in the Client
According to Jamieson and Hyland (2006) , "... bias is a function of the contextual influences such as organisational culture, organisational history, organisational relationships, internal organisational structures, politics, composition of the decision making body and organisational size." Further, bias may have positive or negative influences on decision-making, depending to some degree on such factors as level of uncertainty, rigor, and transparency in decision-making (Jamieson & Hyland, 2006) . The influence of bias in an informing system, as defined by Jamieson and Hyland, is shown in Figure 1 . Note that the four identified biases influence one another as well a the decision making process itself. Gill (2008b) , building upon the work of Jamieson & Hyland (2006) , also focused on bias with respect to the client, and developed the Client Resonance Model, shown in Figure 2 . Implicit in this model is the concept that six client filters are responsible for biasing the way information is received and processed. These filters may change the strength or the perceived content of the information. The six filters are: 1) Attention Filter: Determines whether client will allow information to be received. "This filter, it is assumed, will depend heavily on motivational and visceral elements of the informing situation." (Gill, 2008b) 2) Information Filter: From the Jamieson and Hyland model 3) Cognitive Filter: From the Jamieson and Hyland model 4) Risk and Time Filter: "The "risk biases" filter (author insert: from the Jamieson and Hyland model) is generalized as the "risk and time preference" filter. This reflects the fact that attitudes towards risk and time often lead to similar effects and anomalies (Gill, 2008a) . It is also consistent with some biological evidence that delayed and uncertain outcomes employ common circuitry in the brain (Politser, 2008, p. 54) .
5) Motivation
Filter: "This filter specifically addresses the aspects of the motivational context of the informing that are directly related (i.e., intrinsic) to the task that is the object of the informing." (Gill, 2008b) 6) Visceral Factors Filter: "This filter addresses motivational issues that extend beyond the task and, more generally, to the overall impact in informing of visceral factors, which include drives (e.g., hunger, thirst), moods, emotions, and pain" (Gill, 2008b) . Gill's model incorporates three levels of task-specific knowledge:
Level 1 -Compiled:
High level concepts and principles where few work.
Level 2 -Structures:
Academics often work in this space, generally covering a broader set of cases than practitioners working at Level 1.
Level 3 -Concepts:
Knowledge resulting from regular repetition of a small number of tasks. This type of knowledge can be used to perform tasks with little or no conscious attention. Practitioners work in this space.
Gill sees his Client Resonance Model as more of a research agenda than a theory. In addition, he recognizes the existence of channel filters although they are not the focus of this work. Further, he notes that his model is designed for an informing environment where the informer has both well-understood information to send and some depth of understanding of the mental status of the client. With this informing science background, we now turn to examine the education literature, looking first at the major theories of teaching and learning, and then focusing on the specific barriers inherent in andragogy.
Background -Client-Side Barriers to Educating University Students

Learning Theory
Learning "products" and the process of learning fall into four main categories: Behaviorist, Cognitivist, Humanist, and Social and Situational. Each of these educational philosophies has a different view of the purpose of learning, of the learning process, of the instructor's role, and of the student's role. Each has its own proponents and detractors. All are accepted theories. Table 4 outlines the specifics of each category. This table was adapted from a similar table developed by The Encyclopaedia of Informal Education based upon the work of Merriam and Caffarella (Smith, 2011b) . The role of the student varies with the philosophy of learning. Behaviorists believe students observe as their method of learning and manifest learning in changed behaviors. Cognitivists believe students should explore with peers in an environment structured by their teacher. In the humanist view, students actively engage their feelings, particularly about themselves, and use learning activities to develop their individual human potential. Finally, from the perspective of social and situational learning, students interact socially with the community, learning from knowledgeable members. Thus the education literature gives us four unique ways of viewing the teaching and learning process. We now turn our attention to andragogy.
Andragogy
The term andragogy was first used in a published work (Platon's Erziehungslehre (Plato's Educational ideas)) in 1833 (Mitchell, 2006) . Written by German high school teacher, Alexander Kapp (as cited in Smith, 2011a) , this book documented lifelong learning, beginning with childhood (pedagogy) and proceeding through adulthood (andragogy.) The term andragogy initially was used only intermittently to refer to formal and informal adult education. Then Malcolm Knowles (1968) used it in his ground breaking article Andragogy, not Pedagogy. This article established andragogy as an educational discipline of its own (Reischmann, 2005) .
In The Modern Practice of Adult Education from Pedagogy to Andragogy, Knowles (1973) posits adult learners differed from younger learners in four important areas:
These assumptions are that as individuals mature: 1) their self-concept moves from one of being a dependent personality toward being a self-directed human being; 2) they accumulate a growing reservoir of experience that becomes an increasingly rich resource for learning; 3) their readiness to learn becomes oriented increasingly to the developmental tasks of their social roles; and 4) their time perspective changes from one of postponed application of knowledge to immediacy of application, and accordingly, their orientation toward learning shifts from one of subject-centeredness to one of performancecenteredness. (p. 44)
Carl Rogers (1969) , developer of the Experiential Learning Theory of Adult Education, believed adults benefitted from education and training that was dynamic, anecdotal, relevant, and experiential. He wrote, "Adult Learners have specific needs that stem from the way we learn. We learn by taking risks and sharing our experiences with our peers." The Learning Process Model put forth by Peter Jarvis (1995) describes reflective learning. A form of Rogers' Experiential Learning, reflective learning involves adults learning through social and sensory experiences, for example utilizing real life case studies and journal reflections. The adults' sense of independence and their place in the social scheme determine adult motivations to learn. Transformational Learning, a theory by Jack Mezirow (1997) , says learning must change the student and is a combination of student experiences, critical reflections, and class discussion. Patricia Cranton (2002) took Transformational Learning one step further and incorporated Jung personality theory with it, by considering the role personality plays in filtering the information the student receives. Jane Vella's Dialogue Education model takes the view the teacher and students are equals in a classroom and a student learns through discussion and participation in class (2002). Vella's theory says the learner decides what needs to be learned and respect for the learner is paramount to success. Learning comes through ideas, feelings, and actions with reflection and it must take place in a "safe" environment.
As the preceding discussion demonstrates, theories about adult learning abound. These theories are not always mutually exclusive and routinely borrow aspects from other existing theories, including the behaviorist, cognitivist, humanist, and social and situational theories of education. Many elements such as the role of the student's life experiences in learning, the recognition of the value of the student as a person, the importance of active participation in learning, and the internal motivation of the student are present in multiple theories.
Barriers to Adult Learning
Identification of Major Barriers
Using the education literature, we identified 26 distinct barriers to adult learning (Knight, Hop, & Steinbach, 2012) . These are shown in Table 5 . 
Categorizing Barriers to Adult Learning
Given these barriers, we looked again to the education literature for assistance in categorizing them. According to Blum (1999) , andragogical barriers can be divided into three categories: institutional, situational, and dispositional. Descriptions of these three categories follow:
1. Institutional barriers are the result of standard practices by universities. These may include technical difficulties in access to information or excessive university regulation (Galusha, 1997) .
One example of an institutional barrier is the requirement that a student file the Free Application for Federal Student Aid (FAFSA) form to request financial aid. The student might find the task overwhelming in its time and information requirements and simply not file it. Institutional barriers are outside the student's span of control but require expenditures of resources.
2. Situational barriers relate to "one's situation in life at a given time" (Blum, 1999) . These can include family life, financial costs, and limited employer support (Galusha, 1997) . All these barriers have in common the fact that they are experienced differently depending upon the individual. Blum (1999) notes that barriers related to family life can be of particular interest to female students.
3. Dispositional barriers relate to student self-perceptions and attitudes. These are internal to the student. Perceptions, by definition, are not based on any actual reality but people act upon them as if they were facts (Klein, Noe, & Wang, 2006) . Negative perceptions can result in increased dropout rates, lower motivation to learn, and overall lower student satisfaction in the learning experience (Klein et al., 2006) . Examples of dispositional barriers are personal evaluations as to ability to succeed in a given class, the ability to use the technology required to be successful, and a student's personal evaluation of the expertise of the instructor.
A New Categorization Matrix for Educational Barriers
Some of the barriers that we had identified previously did not align with any of Blum's categories. In particular, environmental barriers, like weather, that did not arise from the university did not fit the categorization scheme. Therefore, we broadened the definition of institutional barriers to include all barriers external to the student and experienced similarly by most students. This allowed us to develop a new definition for each barrier category based on two primary criteria: whether the barrier is external or internal to the individual and whether most individuals experience the barrier in more-or-less the same way. This approach led us to the following updated definitions for categories of educational barriers:
1. Institutional: barriers external to the individual are experienced similarly by most individuals. 2. Situational: barriers external to the individual are experienced differently by individuals. 3. Dispositional: barriers internal to the individual are experienced differently by individuals.
Thus, we propose a new matrix for classifying educational barriers, as shown in Figure 3 . This arrangement, which we call the Educational Barrier Matrix, provides a rapid way of properly categorizing barriers to learning.
Internal to Individual External to Individual
Individuals experience similarly INSTITUTIONAL Individuals experience differently DISPOSITIONAL SITUATIONAL
Figure 3: Educational Barrier Matrix
Using our Educational Barrier Matrix along with the previously cited educational research, we proceeded to categorize the major barriers to adult learning, as identified previously in Table 5 . Results are shown in Table 6 . 
Refining the Barrier Categories
Once we identified the major barriers and categorized them as institutional, situational, or dispositional, we then considered each barrier category one at a time, with the goal of unearthing underlying constructs. Results of this analysis are shown in Table 7 , Barrier Types. Notably, the original eight institutional barriers were consolidated into four categories, the 14 situational barriers were consolidated into four categories, and the six dispositional barriers were consolidated into four categories. Thus, through the process of applying our Educational Barriers Matrix, we were able to condense the original list of 28 barriers to 12 constructs. These are the 12 primary barriers to adult learning, as shown in Table 8 . 
Descriptions of the Barrier Sets
The source of institutional barriers is external to the individual but affects most individuals in similar ways. Examples include the cost of education, including tuition, books, and materials, and the weather. Hurricanes, tornadoes, and unusually large amounts of snowfall have closed campuses around the world. In another example, most institutions rely on electronic media to inform students of critical dates, process enrollment, and manage coursework. If those systems do not function without error or the information is not easily found, a barrier will be created. The lack of technical assistance in resolving issues related to accessing the institution's technology may adversely impact the student's ability to enroll in required classes and participate in individual courses. The lack of institutional support for students can determine when and how successfully a degree is completed. If required courses are not offered on a timely schedule, students cannot complete the program within an acceptable timeframe. A curriculum advising staff that is not knowledgeable or is not available through multiple modes of communication can lead to a student completing courses that do not meet the requirements of the program or failing to enroll in infrequently scheduled required courses. Lack of supplemental instruction or tutor availability can impact student success. Of course, students may experience institutional barriers differently depending on their own circumstances. For example, a snowstorm is less of a barrier for a student living across the street from the university. The lack of adequate technical support is less of a barrier for a student who is a computer expert. Poor advising is less of a barrier for a student with older siblings at the university. Nonetheless, a snowstorm, lack of adequate technical support, and lack of suitable advising affect the majority of students similarly. This is the distinguishing characteristic of an institutional barrier.
Like institutional barriers, the source of situational barriers is external to the individual. However, situational barriers are likely to affect each individual differently. Situational barriers include prior knowledge, cultural considerations, the learning environment, and an individual student's personal environment. Family obligations can negatively affect the time a student has to devote to his or her studies, and the pressure of family obligations can increase tremendously if a student is caring for elderly parents or extended family members, as well as his or her own children. Additionally, the cost of care for these individuals while a student attends classes becomes part of the student's educational expenses. If a family or culture does not value the pursuit of higher education, the student may feel isolated within his or her personal environment. In another example, students may enter a course without sufficient knowledge of the prerequisite material, even if they have taken the required classes. Alternatively, personal or family health concerns can affect students' ability to control the time they have available for education and decrease the amount of monies available for tuition and supplemental expenses, both key issues in the students' personal environment. If classes are held at an inconvenient time or location for an individual student, the inability to complete required courses may adversely impact degree progress. The lack of employer support, e.g., not allowing a student to work a flexible schedule in order to attend class, will impede degree completion. The cost of transportation to attend classes or problems associated with travel, including rush hour delay in arriving at evening classes, impacts an individual's budget and allotted time commitment. Unlike institutional and situational barriers, the source of dispositional barriers is the individual student themselves. Dispositional barriers involve the student's individual perceptions, including his or her self-image, how the student perceives the value of his educational program, as well as the image the student has of his teacher (sender or informer) and his means of learning (channel). Confidence level and maturity level of the student can mitigate the influence of situational and institutional barriers. The student's perception of the accuracy and relevancy of information presented and the perceived credibility of the sender/informer may affect the amount of time and resources a student will allocate to the class. If a student deems the timeframe to complete the program is excessive, the student may not believe there is value in aggressively pursuing degree completion. Both of these barriers, course relevancy and program length, may lead to a decrease in enjoyment of the learning process. The reputation and credibility of the instructor can influence the student's ability to accurately and fully receive information from that instructor. Similarly, the student's attitudes toward instructional technologies used to communicate can affect the student's learning.
Conceptual Scheme
Having identified and categorized the barriers to adult learning, we now develop our conceptual scheme. We begin with a model of the informing science process, from Cohen (2009) For purposes of this research we focused on the third or client portion of the model. Our first task was to fit dispositional, situational, and institutional barriers within this framework. Clearly institutional barriers reside in the environment and dispositional barriers reside in the client. Our problem at this point was situational barriers. While these initiate from within the environment, it is the client or student's reaction to them, through cognitive bias, that gives them their influence, as shown in Figure 5 . 
Summary of Relationships
If one considers the conceptual model in Figure 5 and the Framework of Barriers in Table 8 in terms of mathematical modeling, the following relationships become apparent: From these relationships, we develop the model of client-specific filters to andragogical communication shown in Figure 6 . This figure is but a portion of the entire informing process shown at a macro level in Figure 4 . Notice that the goal here is successful learning. While the outcome of the filters or barriers in this model definitely influence successful learning, it is important to consider that we are only concerned in this paper with the client or student side of learning. There are clearly many other variables to consider relating to the faculty member and the channel.
Evaluation of the Model
As previously stated, Gill (2011b) notes that the defining characteristic of a conceptual scheme is usefulness, which he defines as the intersection of three characteristics: relevant, acceptable, and potentially actionable. How well, then, does the model developed in this paper meet these standards? With regard to relevance, the conceptual scheme in Figure 6 is based on an amalgamation of recent research into the fields of informing science and adult learning. This foundation ensures the model is relevant to students and teachers involved in higher education. With regard to acceptance, we are hopeful that the process of peer review of this paper will indicate that there is agreement on the potential value of the model distilled here. The last characteristic to meet is potentially actionable. To address this characteristic, a small group of faculty, using the conceptual scheme in Figure 6 , was able to develop extensive lists of specific actions that students, faculty, and institutions could take to overcome or minimize barriers. In this paper, we have developed a client-side conceptual scheme of informing that is specific to the domain of andragogical learning. We now consider how this model compares with earlier informing science models. When we compare our conceptual scheme of client-side barriers to informing university students ( Figure 6 ) with Cohen's (2009) model of the informing science process (Figure 4) , we see our conceptual scheme as a specific application of Cohen's more general case. Comparison of our scheme with Gill's generic model of the client side of informing (Figure 2 ) is somewhat more complex since the two approaches are quite different. While our andragogical model has successful learning as its goal, Gill's broader Client Resonance Model has as its result three separate levels of task specific knowledge developed within the client. Perhaps most significantly, while our conceptual scheme focuses on specific prejudices and predispositions within the client (self-image, cultural considerations, etc.) and specific external forces (cost, weather, technology, etc.), Gill's broader model associates different filters with different potential effects on the information being received (attention filter, motivation filter, etc.) Thus, these two models are complimentary without being overlapping.
Much work remains to be done. The research presented here is narrow in scope, focused solely on the adult client or student. The conceptual scheme we have developed needs to be enhanced by the addition of informer and channel related barriers. Further, even if these informer and channel barriers were added, the scheme would represent only adult education and not the entire field of education. Most significantly, this conceptual scheme is just one of many that could be developed for a broad range of disciplines. We are hopeful that by developing a new view of adult education as an informing science, we will encourage others to look beyond the walls of their disciplines and investigate how informing science can inform and enrich their research, as well as how their discipline can inform and enrich the field of informing science. This hope is not new; it is consistent with Cohen's (1999) original paper conceptualizing the field of informing science as a transdiscipline.
Conclusion
Our original goal for this paper was to combine education and informing science research to develop a conceptual model with the ability to assist university professors and students in identifying and overcoming barriers to informing. Contributions of this work go beyond this and include ferreting out 24 barriers to andragogical learning from the education literature, identifying 12 underlying constructs, and incorporating the concept of client side institutional, situational, and dispositional barriers into the Informing Science Model. In the process of doing this, we developed the Educational Barrier Matrix, which we believe will have broader applications in both education and informing science. Further, in the process of defending the usefulness of the conceptual model presented here, we also distilled an extensive list of actions that students, faculty, and institutions can use as a starting point for overcoming barriers to andragogical learning. Finally, the development of a client-side model of informing that is specific to the domain of andragogical learning likely will have additional applications in other informing realms, including other levels of education and other disciplines. Despite all these contributions, we believe the greatest contribution of this work may be its viewing of education research, not as a silo onto itself, but as one facet of informing. We invite others to look at their disciplines to develop their own conceptual schemes of the informing science process. Individual perception of learning process  Set aside a time and place for study  Make study time more enjoyable by having a favorite beverage, playing relaxing music, and eliminating distractions  Reward yourself after study time with a pleasurable activity Accessibility due to age  Learn how to increase font size, use screen readers or speech recognition technology  Network with students who consider themselves in similar age-based situation Classes not relevant  See adviser and reassess program choice Confidence level of student  Seek out tutoring and networking groups  Develop one or two fellow students as a support group  Be persistent and recognize that you are building experience  Spend a few moments after study time looking over your accomplishments and congratulating yourself Personal maturity  Develop a network of fellow students who are responsible and mature  Consider postponing education
BARRIER POSSIBLE STUDENT ACTIONS TO ALLEVIATE BARRIER
Program duration seems too long  Consider shorter programs that would enable one to get a credential, that can be built upon later (Example: Consider certificate programs or earn an AA before a BA)  Take CLEP exams  At the end of each term, celebrate your accomplishments as milestones
